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IN THE CLAIMS: 

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with str i k e through . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). 

Please CANCEL claim 17 without prejudice or disclaimer and AMEND claims 1-4, 9, 1 1 
and 16 in accordance with the following: 

1 . (currently amended) A portable device connectable to a battery pack including a 
secondary battery, the portable device comprising: 

a charging circuit for charging the secondary battery when the battery pack is connected 
te -with t he portable device, the charging circuit including a charging terminal used to supply the 
secondary battery with charging current^ and a voltage detection terminal used to detect voltage 
of the secondary battery in the battery pack, the charging circuit stopping charging of the 
secondary battery tf -when a voltage abnormal i ty is d e t e cted decreases to zero volt at the voltage 
detection terminal. 

2. (currently amended) The portable device according to claim 1 , wherein the 
charging circuit stops charging the secondary battery tf -when a voltage abnorma li ty i s 
d e t e ct e d decreases to zero volt at the charging terminal. 

3. (currently amended) The portable device according to claim 1 , wherein the 
charging circuit includes: 

a current detection resistor for detecting the charging current; 

a current detection circuit connected to the current detection resistor to generate a 
current detection signal corresponding to the charging current flowing through the current 
detection resistor; 

a first error amplifier connected to the current detection circuit, wherein the first error 
amplifier compares the current detection signal with a first reference voltage to obtain the 
difference therebetween and amplifies the difference to generate a first charge control signal 
with a voltage that causes charging to be performed at a constant current when the voltage at 
the voltage detection terminal is normal; and 

a second error amplifier connected to the voltage detection terminal, wherein the second 



3 



Serial No. 10/665,406 

error amplifier compares voltage derived from the voltage of the secondary battery with a second 
reference voltage and amplifies the difference to generate a second charge control signal that 
causes charging to be performed at a constant voltage; and 

wherein the first error amplifier is supplied with the voltage of the voltage detection 
terminal and generates the first charge control signal with a voltage that causes charging to be 
stopped when the voltage at the voltage detection terminal is abnorma l decreases to zero volt . 

4. (currently amended) The portable device according to claim 3, wherein the 
charging circuit further includes: 

a charging suspension circuit connected to the first and second error amplifiers to 
generate a third charge control signal that causes charging to be stopped when the first and 
second charge control signals indicate that the voltage at the voltage detection terminal fs 
abnormal decreases to zero volt. 



5. (original) The portable device according to claim 4, wherein: 

the first error amplifier includes an inverting input terminal provided with the current 
detection signal, a first non-inverting input terminal supplied with the voltage of the voltage 
detection terminal, and a second non-inverting input terminal supplied with the first reference 
voltage; 

the second error amplifier includes an inverting input terminal supplied with a divisional 
voltage of the voltage of the secondary battery and a non-inverting input terminal supplied with 
the second reference voltage; and 

the charging circuit includes an inverting input terminal supplied with a third reference 
voltage, a first non-inverting input terminal provided with the first charge control signal, and a 
second non-inverting input terminal provided with the second charge control signal. 

6. (original) The portable device according to claim 5, wherein the charging circuit 
further includes: 

a triangular wave oscillator for generating a triangular wave signal; and 
a PWM comparator connected to the triangular wave oscillator, the first and second error 
amplifiers, and the charging suspension circuit, wherein the PWM comparator is provided with 
the first to third charge control signals and the triangular wave signal to generate a PWM signal 
having a predetermined duty ratio in accordance with the result of a comparison between one of 
the first to third charge control signals and the triangular wave signal. 
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7. (original) The portable device according to claim 6, wherein: 

the first reference voltage is a voltage for setting a constant current value related with the 
constant current charging; 

the second reference voltage is a voltage for setting a constant voltage value related with 
the constant voltage charging; and 

the third reference voltage is substantially the same as the maximum voltage of the 
triangular wave signal. 

8. (original) The portable device according to claim 1 , wherein the charge circuit is a 
remote sense type circuit for directly detecting voltage at a positive terminal of the secondary 
battery in the battery pack and charging the secondary battery. 

9. (currently amended) A semiconductor device for use in a charging circuit of a 
portable device connectable to a battery pack including a secondary battery, wherein the 
charging circuit charges the secondary battery when connected to the portable device supplies 
the secondary battery with charging current, and includes a voltage detection terminal used to 
detect voltage of the secondary battery in the battery pack and a current detection resistor for 
detecting the charging current, the semiconductor device comprising: 

a current detection circuit connected to the current detection resistor to generate a 
current detection signal corresponding to the charging current flowing through the current 
detection resistor; 

a first error amplifier connected to the current detection circuit, wherein the first error 
amplifier compares the current detection signal with a first reference voltage to obtain the 
difference therebetween and amplifies the difference to generate a first charge control signal 
with a voltage that causes charging to be perfomned at a constant current when the voltage at 
the voltage detection terminal is normal; and 

a second error amplifier connected to the voltage detection terminal, wherein the second 
error amplifier compares voltage derived from the voltage of the secondary battery with a second 
reference voltage and amplifies the difference to generate a second charge control signal that 
causes charging to be performed at a constant voltage; 

wherein the first error amplifier is supplied with the voltage of the voltage detection 
terminal and generates the first charge control signal with a voltage that causes charging to be 
stopped when the voltage at the voltage detection terminal i s abnorma l d ecreases to zero volt . 
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1 0. (original) The semiconductor device according to claim 9, wherein the current 
detection circuit, the first error amplifier, and the second error amplifier are configured on a 
single semiconductor substrate chip. 

11 . (currently amended) The semiconductor device according to claim 9, further 
comprising: 

a charging suspension circuit connected to the first and second error amplifiers to 
generate a third charge control signal that causes charging to be stopped when the first and 
second charge control signals indicate that the voltage at the voltage detection terminal is 
abnormal decreases to zero volt. 



12. (original) The semiconductor device according to claim 11 , wherein: 

the first error amplifier includes an inverting input terminal provided with the current 
detection signal, a first non-inverting input terminal supplied with the voltage of the voltage 
detection terminal, and a second non-inverting input terminal supplied with the first reference 
voltage; 

the second error amplifier includes an inverting input terminal supplied with a divisional 
voltage of the voltage of the secondary battery and a non-inverting input terminal supplied with 
the second reference voltage; and 

the charging circuit includes an inverting input terminal supplied with a third reference 
voltage, a first non-inverting input terminal provided with the first charge control signal, and a 
second non-inverting input terminal provided with the second charge control signal. 

13. (original) The semiconductor device according to claim 12, further comprising: 
a triangular wave oscillator for generating a triangular wave signal; and 

a PWM comparator connected to the triangular wave oscillator, the first and second error 
amplifiers, and the charging suspension circuit, wherein the PWM comparator is provided with 
the first to third charge control signals and the triangular wave signal to generate a PWM signal 
having a predetermined duty ratio in accordance with the result of a comparison between one of 
the first to third charge control signals and the triangular wave signal. 

14. (original) The semiconductor device according to claim 13, wherein: 

the first reference voltage is a voltage for setting a constant current value related with the 
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constant current charging; 

the second reference voltage is a voltage for setting a constant voltage value related with 
the constant voltage charging; and 

the third reference voltage is substantially the same as the maximum voltage of the 
triangular wave signal. 

15. (original) The semiconductor device according to claim 14, wherein the current 
detection circuit, the first error amplifier, the second error amplifier, the charging suspension 
circuit, the triangular wave oscillator, and the PWM comparator are configured on a single 
semiconductor substrate chip. 

1 6. (currently amended) A method for charging a secondary battery of a battery pack 
with a portable device that is connectable to the battery pack, wherein the battery pack includes 
a first voltage detection terminal used to detect voltage of the secondary battery in the battery 
pack, and the portable device includes a second voltage detection terminal connected to the first 
voltage detection terminal, the method comprising: 

connecting the battery pack to the portable device and supplying charging current to the 
battery pack from the portable device; 

detecting the charging current and generating a current detection signal that is in 
accordance with the charging current; 

comparing voltage of the cun-ent detection signal with voltage at the second voltage 
detection terminal; and 

stopping the supply of charging current to the battery pack from the portable device in 
accordance with the result of the comparison when the voltage at the second voltage detection 
terminal decreases to zero volt . 

17. (cancelled) 
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